Alan H: Phillips, 06:02 PM 2/18/2003 -0500, Fwd: Main Gear Breach Concerns re: Golumbia STS 1¢

you presented in your analysis. As a researcher | wish to bring this information to your

attention (my comments are italicized , since you have di d '
and exper('tisya in this subject: ) .C Y Isplayed such conc'em

1? excerpt after ABC News #uly 30, 2000): "Concorde supersonic jets had at least a dozen
_blown tire incidents before the crash of an Air France Concorde earlier this week, according
to _s_r;lfeijxi reports obtained by ABCNews.com from U.S. aviation agencies and accounts by
British nNa'¥s_. Evidence released Friday b'y French authorities suggests a tire blowout

- during takeoff of the Arr France Concorde af Paris' Charles de Gauﬁ'e airport inftiated a
sequence of events that led to the crash Tuesday (...). {'m aware that there's a major
difference here: fire blow-out at Concorde's take-off, max. cruising speed inflight - Mach 2,
while Columbia was traveling at Mach 23 af an aftitude of 231,304 ft upon fandfall at
California coast, RMC) :

__Debris from a blown tire can rupture fuel tanks and fuel fines and be sucked into
engines, which are um%uely located above the o;Jen landing dg‘ear on a Concorde.;,...) the
engine & fuel tanks or the shuttle are located well behind and above the wheel well, afthough
in close proximity to it and to the hydraulic iiries, electrical wiring... efc., RMC)

._French authorities said Friday they believe one fire and possibly two burst as the
Concorde was accelerating down the runway.(...) But a ruptured tire on a Concorde can be
especially serious, experts say, because of the aircraft's unique design, which allows it to -
cruise at twice the speed of sound.(l..._}The most seripus incident occurred at Washington's
Dulles International Airport in June 1979, when two tires blew out on the left [anding gear

). Debris punctured three fuel tanks, severed hydraulic fines and electrical wires

) Bmphasis a engine. uel poured out of the wing, but

idn't cateh fire. . - '

http://abenews.go.com/sections/world/DailyNews/coricordesafety 000729.html

2) excerpt after BBC News.com (July 28, 2000): "Concorde has experienced "potentially
catastrophic! \K’rorbl.em‘s with tﬁre.s prior to Tuesday's fatal crash, according t6 US saféty
officlals. (-..) in Washington, the National Transportation Safety Board {NT SB) has released
details of four incidents’in which Air France Concordes blew tyres on take-off.{...) In 1981, the
NTSB-said that in June 1979 an Air France Concorde experienced blow-outs of tyres
numnbers five and six on the left-hand side while taking off from Washington's Dulles Ajrport.
Tyre debris and wheel shrapnel, it said, resulted in damage to number two engine,
the puncture of three fuel tanks and the severance of several hydraulic and electrical
wires. Alarge hole was also torn in the skin of the top wing.” (1) Emphasis added
RMC )http:/Ineéws Bhc.co.uk/Thifword/europe/86617 3.stm _ ,

3) excerpt from safe-skies.com (Sept. 1, 2002); e July 25 accident shows that the
destruction of a tire, an event that we cannot say will nof recur, had catastrophic
consequences in a short period of time, prevénting the crew from rectifying the
situation. UN-grouinding the Concorde will be difficuit!" hitp:/www.safe- ~ ‘
sKies.com/concorde crash.htm (There was nothing that the Columbia crew could have done
hadthey been awaré of this last-rninute potentially fatal danger, but how can we continue fo
resign shuttle crews fo such helplessness?) _ L :

In terms of Columbia’s tires: we know; thusfar, that one of its radial tires has been recovered
near He’m]phrll,- Texas as confirmed by NASA. Has it been determined which of the shuttie's
tires.was found and if the incurred damage was the resuit of a rupture inflight, or as a resuit of

impact when it fell to the ground?

Mr. Daugherty, | appreciate your patience in reviewing this communication from a concerned,
but keen observer. | am still dealing with the extreme grief | feel over this terrible loss and |
wish [ could do more to help in theinvestigative process. ['ve also been tuning in daily to
NASA briefings and those of CAIB. Please feel free to call on me or to forward this information
to the appropriate individuals at NASA, Sometimes, the observations of an outsider can bring -
some relevance or validity to issues at hand. It is my constant prayer that the future will bring
more thorough preventive measures for shuttle crew safety and concrete escape ,

. contingency plans for the crew in event of any gé Fe of safety breach. The latter should, in my
apinion, be of utmost importance to address and resolve (whatever the monetary cost
involved), before the next manned-shuttle mission takes ﬂlght. It is unacceptable, in my
opinion, 1o send people into space, who are willing to risk their lives, without the possibility of
giving them realistic options for survival (e.g. reaching a safe bailout altitude; ejections
seats...etc.) when faced withrsuch danger as was the experience of the unforgéttable

Columbia Seven.
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Alan H. Phillips,VOB:OZ PM 2/18/2003 -OSOO, Fwd: Main Gear Breaéh Concerns re: Columb_i‘a STS 1(

God bless you and your colleagues. Godspeed with the investigation!
Thank you again for your work and please stay in touch, if possitle.
. Respectfully vours.. .

Buckman Laboratories International, Inc.
1256 N. McLean Blvd. ) )
Memphis, TN 38108-1241 . -

Mark J Shuart, PhD
Darector for Structures & Materials
g/ely Research Center

HamptOn A 23681

****************************************************************ﬁ******

Alari H, Philli
-Director, O ce of Safet%/ and Mission Assurance
NASA angle Research Center
5A Hunsaker Loop
Building 1162, Room 112C
Mail Stop 421
* Hampton, VA 23681

757)864-3361 Voice
757)864-6327 Fax

dededeok *****************************************************************
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Richard Patrican, 04:30 PM 2/3/2003 -0500, Fwd: Re: Shuttle PRA

X-Sender: rpatrica%mail.h'.naSa: OV e

X-Mailer: QUALCOMM Windows Eudora Vérsion 4.3.2

.Date: Mon, 03'Feb 2003 16:30:24-0500 i

To: prutledo@h -nasa.gov, mstamate@hq.nasa.gov, mkowales@hq.nasa.gov -
From: Richard Pafrican <r'Batr|ca@hq.nasa.gov> a
Subject: Fwd: Re: Shuttle PRA

FYI, The HQCAT has asked for data on the Shuttle PRA - this is to keep you. in the loop.

Date: Mon, 03 Feb 2003 10:44:59 -0500 L ' L
- To: "ERMINGER, MARK D. (JSC-NC) (NASA)" <mark.d.erminger@nasa.gov>, ymarshall
From: Richard Patrican <rpatrica@hq.nasa.gov> o '
_ Subject: Re: Shuttle PRA : : :

" Done, Jan has a telecon at 10:30 with his team and will discuss this - he doesn't believe it will

be too hard to accomplish.

At 09:28 AM 2/3/2003 -0600, you wrote: o _
We are all in the MRT right now. Suggest calling Jan Railshack

----- Oriﬁlnaf Message-—-- .
From: Richard Patrican <r atnca%h .nasaA%)\P , _ :
To: MARSHALL, YOLANDAY. (JST- AR_(N A) <yolanda.y marshall@nasa.gov>:
- ERMINGER, MARK D. (JSC-N 3) (NASA) <mark.d erminger@nasa.gov>

Sent: Mon Feb 03 09:24:12 200:
Subject: Shuttle PRA

Yolanda/Mark, Kostelnik has asked for a one pager on the Space Shuttle PRA
effort. This would include a discussien of the overall top levef pre §
Columbia accident numbers for ascent and_rnissior, overall status of the PRA
effort, and prediction on possible changes ta the nurmbers due to-Columbia.

" I have spoken to Bill Harris right before the HCAT, called you but you were,
inthe 10:00 ET telecon and also called Rog%er Boyer andleft a voice mail
to the same effect. Please roli this through the program before being sent
llf'f here. Thanks. .

ich Patrican. -~ - . Lo

Manager, International Space Station

Office of Safet&an'd Mission Assurance

Headquarters Office 5X35
Phone: 202-358-0569

- Fax: 202-358-2772

Rich Patrican = .
Manager, International Space Station
Office of Safety and Mission Assurance
Headquarters Office 5X35 .

Phorie: 202-358-0569

Fax: 202-358-2772

3imdad for Patoe Rifladeon <Datar | Db bfod mm moe N



James Lloyd, 08:03 AM 2/4/2003 ~0500, Re: Questicﬁ__s for Your UselPursuit_- '

X-Sender: '!Icszi mail.hqg;nasa.gov ‘ ‘
- X-Mailer: QUALCOMM Windows Eudora Version 4.3.2. . o .
Date: Tue, 64 Feb 2003 08:03;30 -0500 ST s

To: "Alan H. Phillips™ s-a.h(.fhlllips@Iarc.nasa.g'ov> : '

From: James [loyd <jllo hg.nasa.gov> : '
Subjgct: Re: Questions for Your Use/Pursuit
Cc: Dr Peter Rutledge <prutledg@mail.hg.nasa.gov>, o .
- boconnor <boconnor@hq.nasa.gov>, Garri @kscems.ksc.nasa.gov,
yolanda.y.marshall@nasa.gov, prichard@hg.nasa.gov

Alan, Thanks for the i}r}%ut. Maybe Bert and Yolanda can start tugging at the answers for some
of these questions at KSC and JSC. We will place these into the growing list as suggestions for
Gehman's Board to address. : - o

AL 07:40 AM 2/4/2003 0500, Alan H. Philips wrofe:

Bryan; - .
These questions have surfaced here and wanted you fo have them for your use as you $ee fit.

1) Has corrosion of Orbiter components (from an aging aircraft perspective) been addressed
and eliminated as a primary or contributing cause of the mishap?

Have inspections or maintenance activities identified any concerns?
3) What, if anly, areas of the Orbiter do the current ingpection plans not cover?

Best wishés to you and your Board mémbers. Let us know if we can be of assistance.

Alan

***************i****************i**************************************

Alan H. Phi{gfips R
Director, Office of Safety and Mission Assurance
NASA Langley Research Center ‘

. 6A Hurisaker Loop ~
Building 1162, Room 112C . _
Mail Stop 421
Harmpton, VA 23681

757)864-3361 Voice -
757)864-6327 Fax
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Jim
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Alan H. Phillips, 07:40.AM 2/4/2003 -0500; Questions for Your Use/Pursuit - -

o Date: Tue; 4 Feb- 21

X-Sender: ah.philips@pop.larc.nasa.qov
80? 6)7:20:50 -0500g
To: boconnor <boconnor@hq.nasa.gov>
From: "Alarr H. Phillips" <a’h.phillips larc.nasa.gov>
Subject: Questions for Your Use/Pursuit

g.nasa.gov>

. Cc: Br Peter Rutledge <pruﬂedg%mailahq.nasa.govS, :
ail.

James D Lioyd <jlloyd@m
Bryan, ' |
These questions have surfaced here and wanted you to have them for your use as you see fit.

1) Has corrosion of Orbiter com ponents (from an 'ag(;ing aircraft perspective) heen addressed
and eliminated as a primary or contributin  cause of the mishap? , ' ‘
2} Have inspections or maintenance activities identified any conicerns?

3) What, if any, areas of the Orbiter do the current inspection plans not cover?

Béest wishes to you and your Board mé‘rﬁ bers. Let us know if we can be of assistance.

Alan

.

*******i********************************************ﬁ******************

Alan H. Phillips o :
Director, Office of Safety and Mission Assurance
NASA Langley Research Center

oA Hunsaker Loop _

Building 1162, Room 112C

Mail Stop 421

Hampton, VA 23681

757)864-3361 Voice
757)864-6327 Fax

* kK *****************************************************************
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‘Vernon- W Wessel, 08:00 AM 2/4/2003 40500, Re: Supborting_,Bryan on the CbiUrﬁb-fa Accident Inve.

X-Info: ODIN/ NASA Glenn Research Center

X-Sender; rawess@po s_erve.grc.nasa.gs\r ‘

X-Mailer: QUALCOW indows Eudora Version 5.1.1

‘Date: Tue, 04 Feb 2003 08:00:32 -0500 '

To: prutledg@ nasa.gov _

From: Vernon W Wesse| <VernonW Wessel@nasa.gov>

SéJ'b}e%tZ( gzl é%)u_pportmg Bryan on the Columbia Accident Investigation
oar _ .

' Good Morhing Pete,

[ sent a request to our entire OSAT staff yesterday as to questions they might ask. [ll compile
them and send to you in the next couple of da%/s. Sometimes there aré a féw gems in lists fike
this. My question would be the construct on the event mishap sequence timeline probably only
looking a reentry to vehicle loss anltlall)(. Probably hads been accom plished but can lead o real
Insight when placed against the 100 plus data points of successful vehicle return. Then of
course the tougher issue is the finalization of the set of failure’events for the fault trees and

ORT diagrams. Assume Bryan is on top of this and with no more information than 1 have !
cannot do much more than think process. . :

Here Lois has been working the PBMA element of the investigation with Steve, and Frank is
looking into a ,Pa_}/load Hazard Summary. | get the listing of possible questions to you ASAP. I
nothing else it will let you know the things in the mind of a somewhat educated public.

Thank You, :
Bil-

At 07:40 AM 2/3/2003 -0500, you wrote:
Pete

Just te let you know, | have requested from Yolanda's folks the ET TPS hazards (received this
AM) and the PRA scenarjos that lead to early entry LOV. Lo
Soon, all our requests- will be focused through a single point of contact calied the NASA Task
Force Action Center. But for now, it's a bit of a flail. 't will be easy, if we are not careful, to
%Ver\(v?ﬁl'q‘l tthets;‘.tystem, 80 once that system is up and running, all our ins and outs will be run

rough that entity.
By ,thg way, I'm vlériim pressed with our Board and e'speciall%/ its chairman. We are u and

« nunning a full 4 weeks at least ahead of schedule compared fo the Challenger BRP. Raving

- said that, the board has a lot of work fo do before they are smart enough to begin to digest..but
li?,"a_\n_nt optimistic. R .

ést,

At 07:49 PM 2/2/2003 -0500, you wrote:
Code Q staff members,.

As you may know Bryan is the ex-officio member of the Columbia Accident lnvestiﬁatio_n
Board. He'left for Barksdale AFB this afternoon around noon time. That is where Re will
meet up with the other CAIB members. )

One of our main jobs in the immediate future will be to support him. We can support him in
at least three ways: 1. We can res pond to his requests. 2. We can collect, on aur own
initiative, data that could be of use to him (but we need to proceed most carefully on this
one), 3. We can su? est questions or avenues of investigation that he might be able to
inject into the work of the board. _ :

Attached is a rough list we prepared.today of investigative greas--for the most part these are
areas in which the SMA community has
tentatively named an OSMA fead (and [
together). I you can think of other areas that we have not captured, and should, letme
know. if we've associated you with the wrong area(s) or failed o associate you with the right
area(s), let me know. We don't want to disrupt the investigation--we want {6 be prudent; we
want to help Bryan. Think about whether and how you might be able to be helpful in these ,
- areas, then, before you take any action, write down your plan in a clear, concise manner, and
send it to me--state what j{ou might be able to do and how-%ou would propose to do it. Then
wait for a go-ahead from Jim or me. Keep in mind that we have asked the SMA directors at

’rintéd for Pote Rirtladeo DBotme | D3 o681 o



Mernon W Wessel, 08:00 AM-2/4/2003 -8500; Re: Supporting Bryaﬁ on the Columbia Accident Inve -~ = ...

JSC, MSFC, KSG, LaRC, ARC, and SSC to work with us. as nsedeéd, so this can be part of
your plan, if appropriate. - ' - c g T

We have also asked ail 10 SMA directors fo think of questions or issues that Bryan might -

. purste-with the CAIB. | will be collectlrn%these inputs, Your questions and issies are” . -
‘solicited, as well. Put your investigator hat on, think about fhis; do your own personai fault, -
trees and hazard-analyses, send me your ideas. 1l collect them up, as well, to send to -

Bryan.
Let's do a great job for Bryan on this important matter.

Thanks,
Pete

Peter J. Rutledge, Ph.D. o 3 o
Director, Enterprise Safety and Mission Assurance Division
Acting Director, Review and Assessment Division

Office of Safety and Mission Assurance _ ‘

NASA Headquarters, Code QE, Washington, DC 20546

‘ph: 202-358-0579
- FAX202-358-2778
e-mai: pete.rutledge@hq.nasa.gov

' “Mission Success Starts with Safetyl

oc-

Bryan O'Connor
Associate Administrator
Office of Safety and Missiori Assurance

Vernon W.(Bill) Wessel : ) '
Director, Safety and Assurance Technologies Directorate

National Aeronautics and Space Administration -
John H, Glenn Résearch Center

Mail Stop: 3-6 '

21000 Brookpark Road

Cleveland; Ohio 44135

Phone: (221,_6) 433-2350 o
FAX.  (216)977-7005 , .
E-Mail: Vernon.W .Wessel@grc.nasa.gov

Mission Success Starts With Safety




: F:?ii_th,.ChandIer, 09:32 AM 2/4/2003 -6500, Re: Fwd: Data systems support for wreckage recévery a -

- X-Sendér: fchan'dle%ﬂmaig.hq,.nasa:g‘ov. D

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2 .

Date: Tue, 04 Feb 2003 09:32:24 -0500

~To: Pete -Féutledgesprutfedg hg.nasa.gov>.. .« -

~From: Faith Chandler <fchandle@hq.nasa.gov>. . .- = -

Séjbjicg FI{e: Fwd: Data systems support for wreckage recovery ‘at
arksdale - - A P A

Pete, |

I also recommended this to Bryan.
He and | spoke about it on Sunday.

AtYOQ_:ZQ AM 2/4/2003 -0500, you wrote:
uri,

Yes, in fact we (Pat Martin} had gone to Theron Bradley {on Saturda 2 and asked if, based on

his CONTOUR experience with 10, he would want us to call on ECS to support the Columbia
~~AlB. He suggested we hold off a decision on that. " We mentioned if to B.la'/_an; as well, as a

useful option, so it was on his mind, as well. !'m ?iad that connection ended up beirig made -

one way or the other. 1think IO will be a valtiable 6ol for the boaird.
Pete |

At 09:14 AM 2/4/2003 -0500, you wrote:
Pete,

Just to give you a heads up we've sent a team down to Shreveport last night to support
Vern and his folks. We've also assembled a tiger team at ARC to woork somie of the scaling
and interface issues of 10 based on the initial feedback from the CONTOUR mishap.

Il keep you posted as events warrant.

tx, -yuri 7
Vern, . o ' " . '
be advised that James Williams arid lan Sturken from NASA Ames will arrive in Shreveport
late tonight and will contact you on your cefl in the morning- .

. They are bringing laptops that with web access will provide access to _lnv_estig_at_iqno‘r?_anizer
on the Ames server. They will also bring a copy of the softwaire that cari be loaded ontoa
local machine if necessary. They are réady to work with ﬁ?u_and others to structure the data

- fields and data relationships to meet the requiremerits of the investigatioh. We can then work
‘out the procedures and resources for training and data entry.

Il be in contact with them throughout the days but feel to contact me directly as well.

take care,
Tina .
From: Ellingstad Vern <Ellingv@ntsh.gov>
To: "Yuri Gawdiak (E-mail)" <ygawdia @mafl.{:zro.nas_a.gov>
Cc: "Tina L Panontin (E-mail)” <Tina:L.Panontin@nasa.gov>,
"whill@hg.nasa.gov™ <whil{@hq.nasa.gov>,
Benzon Robert : _ o C
SBENZONR@ntsb.gov>, Hilldrup Frank <HILLDRF@ntsb.gov>,
"Richard.M.Keller@nasa.gov™ <Richard.M.Keller@nasa.gov>,
Clark John ' "
_<clarki@ntsb.gov> . :
Subject: Data S{)stems support for wreckage recovery at Barksdale
Date; Mon, 3 Feb 2003 14:35:18 -0500
X-OriginalArrivalTime: 03 Feb 2003 19:26:28.0625 (UTC)
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- Faith Chandler; 09:32 AM 2/4/2003 -0500, Re: Fwd; Data systems.support-for?\ifréckage reéover;y a

FILETIME=[2645A810:01C2CBBA]

As lindicated in our conversation, there is an urgent need to quickly
implement a database fo capture information ger_ﬂnent to each piece of
- wreckage that is-recovered from Columbia. | believe that the.
InvestigationQrganizer that Tina Panontin and her group at Ames have
developed provides the properinfrastriicture to accomplish-this.

The most important immediate need is to implement a procedure to associate a
unique identifier tg each recovered piece (or collection of pieces) alon
= with a basic set of descriptive information, It is my understanding tha

the MIT has implemented a taggln% system that uses the name of the recovery
téam leader and a sequential nUmber to uniquely identify each part, and
records the following information: '
*  Latllong ’ :
Date tagge‘d o
Rough dgescription. -
Hazardous material (yesl_n%? ) o
Photo # (will need to'be tied to whatever photo db is established)
Part Number (if resent?
Batch identifiet for small parts.

Obviously we can broaden this set of variables if appropriate.” It will also
Pe l_rFxgpo tant to provide hooks to other datasets, such as radar target .-
racks, etc. : ' ‘

| intend to fly to Shreveport in the morning. |would suggest that you )
l[aunch twa or thiee peaple from NASA Ames and that we tag Lip in the merning.
I will tet you know when | have found a place to stay. 1assume that we

wiil havé facilities available at Barksdale and will try to work that out

with our folks on the ground there (Benzon and Hilldrup) before | head out.

| would suggest thaf the Ames people bring along whatever ;hardware they need .
1o set up the data system ahd provide for data entry. We will probably need _
to anticipate training people to do data entry. ‘ :

Please let me know if there are any difficulties with this plan. Thanks.

AR CRLE b o#

Vern Ellingtad

e b ey —

Peter J. Rutledge, Ph.D. o <
Director, Enterprise Safety and Mission Assurance Division
- Acting Director, Review and Assessment Division
Office of Safety and Missjon Assurance .
NASA Headquarters, Code QE, Washington, DC 20546

h: 202-358-0579
AX:202-358-2778
e-mail: pete.rutledge@hq.nasa.gov

Mission Success Starts with Safety!

Faith Chandler
NASA ﬁead uarters

Office of Safety and Mission Assurance
Code Q Rm 5x40 :




. Faith Chandler,,08:32 AM?I@!?G_O&;—;OSOD;:_Re-:- Fwd: Data systems support for wrackag# récoverya /.- "1 s

- . 300 E Street, S.W ‘ : ' e
.- . Washington, D.C 20546 - . : : -
T 202-358-0411 . - L
202-358-2778 {fax)
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5 ; Lawrence Davis,; 03:4) PM 2/3/2003 0500; Re: Support for Bryan O'Corint oif Goldmbid Absident ™+

X-Sender; lawrence_davis@mail dfrc.nasa.gov , -
X-Maiter: QUALCONM Windews Eudora Version 5:0.2
Date: Mon, 03 Feb 2003 15:40:01 -0500 : Co
_To: Pete Rulledge <prutledg@hq.nasa.gov>, , e
- ___'Bryan O'Connor” <boconnor@mall.hq.nasa.gov> ‘
. From: Lawrence Davis <lawrence. avis@dfrc.nasa.gov> o o )
Subject: Re: Support for Bryan O'Connor onColumbia Accident Investigafion Board (CAIB)
ngarj & Pete : '
Additional Ideas:
1. The AFFTC has offered their resources to help any efforts. .
2. The Dryden _Ran%e Safety personnel in association with the AFFTC have a software
rediction algorithm 1o predict the profile of an object falling through the atmosphere. Larry
Schilling has volunteered to help with that analysis, even backtracking through ar?y Fhotos to
- Intersect the positional data. Variations in estimates of anything that might Rave faller free will
rovide a lar{ger footprint but at least it will be limited somewhat. We used this capability to find
he ER-2 haich a while ago and it led us direc-t-IP/ to the hatch. : 5
3.. The Range here collectéd data from the Columbia as it fravéled north of our position, ,
.~ dalthough noftasked to do.so. We have impounded that data. We have that data, if you need it.
L We were at work s;'uppomrég a-UCAV mission, an%/‘way. _Analog tracking radar such as recorded
here may provide a secondary return enabling establishment of actual separation events with
size, velocity and time. , : _ L T L
4. Bill Shelton, AFFTC, and our Range personnel also are pursuing working with the doppler
FAA radars to corrélate any second.arx returns in the re-éntfry path with our radar tracking data.
5. NORAD may have data to establish space debris patterns.

Lawrence o=

DPrimfnrd farm Db e cddm oFe e e % % 5 <5 &



- Richard Patricar], 04:30:PM 2/8/2003 -0500; Fwd:Re: Shuttle PRA. - -.; o

X-Sender; rpatrica@mall.hq.nasa,gov ‘ ‘ : RNIEREE e
X-Maiter: QUALCONMM Windows Eudora Version 4:3.2 T ey ST T
Date: Mon, 03 Feb 2003 16:30:24 -0500, oo Lo ST -

To: -prut!ecfg@hlg.nasa.gpv, mstamate@hq.nasa.gov, mkowales@hg.nasa:gov - -
From: Richard Patrican <F‘gatnca@hq,nasa.gov& ' S R
Subject: Fwd:-Re: Shuttle PRA A '

FY], The HQCAT has asked for data on _fh'é éhutﬂe PRA - this is to keep you in the loop.

Date; Mon, 03 Feb 2003 10:44:59 -0500 g ‘ - .
To: -"ERMINGER,-MARK D. (JSC-NC) (NASA)" <mark.d.erminger@nasa.gov>, ymarshall
From: Richard Patrican <rpatrica@hq.nasa.gov> '
Subject: Re: Shuttfe PRA :

Done, Jan has a telecon at 10:30 with his team and will discuss this - he doesn't believe it will
be too hard to accomplish. : ‘ : y .

At 09:28 AM 2/3/2003 -0600, you wrote: - : '
We are all in the MRT righ{ now. Suggest calling Jan Railsback

From: Richard Patrican <r atrica(%h .nasa.gov>

To: MARSHALL, YOLANDAY. (JST- !’\&(NA A) <yolanda.ymarshall@nasa.gov>;
ERMINGER, MARK D. (JSC-N 3) (NASA) <mark.d.erminger@nasa.gov> :
Sent: Mon Feb 03 09:24:12 200

Subject: Shuttle PRA

Yolanda/Mark, Kosteinik has asked for a one pager on the-Space Shuttle PRA
effort. This would include a discussion of the overall top level pre :
Columbia accident numbers for ascent and mission; overall status of the PRA
effort; and prediction on possible changes fo the numbers due to Columbia.
[ have spoken fo Bill Harris right before the HCAT, called you but you were
in the 10:00 ET telecon and also called Ro'qer Boyer and left a voice maii
to the same effect. Please roll this throughthe program before being sent
up here. Thanks. : :
ich Patrican - o
Manager, Interhational Space Station
Office of Safety and Mission Assurance
Headquarters Office 5X35
Phone: 202-358-0569
Fax: 202-358-2772

Rich Patrican o

Manager, International Space Station ~

Office of Safety and Mission Assurance

Headquarters Office 5X35 . _
Phone: 202-358-0569 -

Fax: 202:358-2772




) James Lloyd, 04:53 PM 2/3{2003 -0500, SMA Teleconferences

X—Authentication-Waming:‘ spinoza.public.hq.nasa.gov: majerdom set sender to owner-smadir
using <t . . : :
X—Senderall%t_j@mall.h .hasa.gov : '

- X-Mailer: QUALCOMM Windows Eudora Version 4.3.2
Date: Mon, 03 Feb 2003-16:53:57 -0500 -

- To: smadir@nq.nasa.gov -

From: James Lloyd <jﬁoyd@hq.nasa.gov>
Subject: SMA Teleconferences
Sender: owner-smadir@lists.hq.nasa.gov

Dear SMA Director,

Yolanda Marshiall has been assisting us with the setup of a teleconference each day at 1PM _
Eastern Standard. We are using this forum of less than 1 hour to discuss acttm and status in
direct SMA support of Columpbia mishap. |have asked Yolanda to pull all the S A Directors into
the felecon the next time we Have one scheduled, which is Wednesday at 1pm. This is our
attempt to keep the community focused on this situation and to offer an avenue for SMA
Direttars to provide input. , :

| would like to continue this daily until it ceases fo have value in support of that objective.
olanda will provide you some information shortly. : ‘ -

Regards,

Jim

>rFinted for Pefe Rutledae cPatar [ Byitle ot e



| Nelson Keeler, 04:56 PM‘21312003 -0500, Fwd: IV&V Items related te STS-107

X-Sender; keeler@orion.ivv.nasa.gov o

X-Mailer: QUALCOMM Windows Eudora Version 5.1

Date; Mon, 03 Feb 2003 16:56:28 -0500

To: Pete Rutle'cége <prutledg@hg.nasa.gov>

From: Nelson Keeler <Nelson.H.Keeler@nasa.gov>

Subject: Fwd: V&V items related to STS-107 : :

Cc: Jloyd@mail.hq.nasa.gov, Wetherholt <mwetherh@mail.hq.nasa.gov>,
raque@ivv.nasa.gov, jackson@ivv.nasa.gov

Pete:

As discussed Suriday; we have impounded all our Shuttle data, parﬁcular‘lﬁ as associated with
ST5-107, both by our contractors at JSC and all of us at the Facility. ' We have backed up all the
soft copies and made addrtl-onai-ccnglesr of the hard copies. '

Please note Steve Rague's email below. We have been asked to forward some of our data to
Darrell Stamper at JSC: As | understand it, this is a proactive request and not the result of 3 -
request from one of the investigative boards. : :

‘Ned '

X-Sender; raque@orion.ivv.nasa.gov

X-Mailer: QUALCOMM Windows Eudora Version 5.1 _
Date: Mon, 03 Feb 2003 13:51:29 -0500 _ =
To: "Stamper, Darrell" <darrell.e.stampert@jsc.nasa.gov>

From: Steven Raque <Steven.M.Rague@nasa.gov>
%ubj;e_t:t: V&YV items related to STS-107 ,
c: =

“Keeler, Nelson” <Nelson.H.Keelet@ivv.nasa.gov>

Darrell, |

~ Just a note to ensure we understood what to deliver to you regarding STS-107. We will have
hard copies of the following items to you by 4:00 pm CST tomorrow (Feb4). -

1. SRR rg}aorts and presentations for both the initial STS-107 SRR on 6/20/2002 and the final
one on 12/12/2002 - o .
2. Final SIRs related fo STS-107 that were delivered with other SRR reports

3. All other SRR reports and presentations, and their related SIRs for G129,

9. TiMs related to STS-107 and OF29 . - g _ o

6. For analyst notes, tool reports, and preliminary SIRs, we will.look for any infermation -
(a_asg?cjal]%(entry related) that surfaced in these fems that we feel should Be noted to you as’
significant. : SR

if f captured any of this incorrectly, please let me know.
-Steve..

Steven M, Raque
NASA &V Facility
100 University Drive -
Fairmiont, WV 26554
Phone: 304-367-8216
Fax: 304-367-8203

Nelson (Ned) H. Keeler
Director, NASA &V Facility
- (304) 367-8201




~ James Lloyd, 05:02 PM 2/3/2003 ~0500, Re: FW: Israeli daily carries photo apparenfly showing shu

X-Sender; '*i%i?-mailsh .nasa.gov. o PRI P |
X~MaﬂendU OMM Windows Eudora Version 4.3.2° R

~ Date: Mon, 83 Feb 2003 17:02:34 -0500

- > From: HAS

To: "JOHNSON, GARY W. (JSC-NA) (NASA)" <gary.w.johnson@nasa.gov> - = -
From: James Lloyd <jlloyd@hq.nasa.gov> - : R
Subject: Re; FW! Israeli dai y carries photo apparently showing shuttle

had cr acked wing - : ' C :
Cc: hcat%hq.ﬁas‘a. ov, boconnor@maif.hq.nasa.gpv, prutledgg_h .nasa.gov
X-MIME-Altoconverted: from quoted-printable to 8bit by bolg.public. g.nasa.gov id RAA05094

Thanks Gary.

Iwas led to believe that the leading edges were difficult to see from the crew com partment. |am
not familiar with the geometry from the viewing windows. Was this something that just
happened fo be Pleed up in a photo op or did the crew know about the cracks? |am passing
]Ehist rllnf_(jrjrr]\crcltlon tp our action center on the chance they might not have heard of this and Bryan
or their information. : . :

At 03:47 PM 2/3/2003 -0600, you wrote: ‘ '

FY], the photo/video group is working on looking at this video.

> —=—Original Mess’z\a/% ~~~~~

HIMOTO, RICK (REMOTE-JSC)

> Sent: Monday, February 03, 2003 10:07 AM .
> Subject: _ Israeli daily carries photo apparently showing shuttie had
> cracked wing , :
>

>

> . _ : . .

" > Israeli daily carries photo apparently showing shuttle had cracked wing
> .

> JERUSALEM (AFP) Feb 03, 2003 - The Israeli daily Maariv on
> Monday published a picture of the US Columbia space shutfle
> apparently showing two cracks on its left wing.

> .

> The gicture was taken 11 da s before the shuttle éxploded on its
> way back to Earth Saturday, killing all seven crew onboard.,
> - .

> The photograph was exfracted from footage taken by a camera : -
> onboard the shutfle during a live sateliite video conferénce : : .
> befween Israeli Prime Minister Ariel Sharon and Colonel! lian

> Ramon, the first Isragli to travel fo space. :

>

> During 15-minute conversation with Sharon and other Israeli
> officials, Ramon offered to share his view of Earth from the

> shuttie.
S ‘

> Filming the blue planet, the video caught part of the shuttle's
> left wing, sh@WlnF two "long” ¢racks, wrote the paper, which
> highlighted the alleged damage.

>

> The fissures could have been the cause of the technical problems
> experienced b¥ the shuttle which led to its explosion over Texas,
> 16 minutes before it was due to land last Saturday, the paper

> charged. ,

> - . e .

> Maariv wrote that "even if NASA had diseovered the cracks that

> appeared at take-off, it would not have been able to do anything"
> to save the crew. -

2 .
> NASA space shuttle programme director Ron Ditternore said Sunday

> Columbia had seen a significant rise in temperature on the left
> Side in the minutes leading up to its disintegration.
>




~ James Lloyd, 05:02 PM 2/372003 -0500, Re: FW: Israeli dally carries photo apparently, showing sh:: -

> Dittemare said the drég.op the left increased and the onboard.
> qomputer tried to correct it by bringing the shuttle to the
>right. © ‘

> The NASA official said the drag could be "indicative” of a

_; missing heat tile or a rough tile on-one of the wings.

> The shuttle had 24,000 tiles that resist the interise heat that
> envelopes the shuttle as it hits the Earth's atmosphere. -
> : .

> Dittemore emphasised that there was no firm theory as to the
> cause of the disaster, stressing the investigation was

> continuing. - ‘ ‘

-

> Concern about small cracks found afong the metal liners used to
> direct the fuel flow inside the main propuilsion system had forced

> NASA to delay Columbia's launch, originally scheduled for July 16
> last year.

>

> All rights réserved. © 2003 Agence France-Presse.
> .

ek etk b s e ok ok o ek o ok ok Ao ook S Ik ok ok ek e

James D. Lloyd (Jim)

Acting Deputy Associate Administrator
Office of Safety and Mission Assurance
Headquarters Room 5U11
deskphone  202-358-0557

fax 202-358-3104

~ "Mission success stands on the foundation of our unwavering commitment fo safety”
* Administrator Sean QO'Keefe January 2003 _ '




.., JOHNSON, GARY W. (JSC-NA) (NASA), 04;31.RM 213/2003 -0600, RE: FW: YSrdeli dalty carries sHot.

From: JOHNSON, GARY W..(JSC-NA) vgNASA);" <gary.w.johnson@nasa.gov> -

- To: "James Loyd™ <jloyd(@hq.nasa.go: T . . -
Cc: heat@hqg.nasa.gov, boconnori mail.hg.nasa.gov, prutledg@hq.nasa.gov, . - R
- SHALL, YOLANDAYY, ( C-NA?E NASA?"<yqlanda-.¥,marshaﬂgn_asa;gov>,. S
, _"HOLSOMBA(_)K_,_JERRY B. (JSC-OE} (NASA)"<jerry.b. olsomback@nasa.gov>
Subject: RE: FW: Israeli daily carries photo apparently showing shuttle ha-~ S
_ dgracked w1n2q s -

. Date: Mon, 3 Feb 2003 16:31:10 -0600

- X-Mailer: internet Mail Service (5.5.2653.19)

This would have been viewed from the side hatch window, hatch the crew
enters the vehicle prior to launch. Should be able to seée some of the '

. leading-edge & upper wing surface. R _
o qunckl¥ passed this information to the Photo/Video Team. They are
-working to try & det a hold of this video from that PAG event. -

Seperate item the following Buildings are closed tomarow due to the
- ceremony till 2:00Pm (1,2N,3,4N,45,7.12 16 & our building 45), We are
working on our Directorate phones to be fransferred to anothey Building, so ‘
you hopefully can stili reach us. - .

<====Qriginal Mess%gew—--- )
From: James Lloyd [mailto:jiloyd@ha.nasa. ov]

Sent; Monday, Februa :

T0: JOHNSON, GARY W. (JSC-NA) (NASA) |
Cc; heat hq‘.:nasa.gow boconnor@mail.hg-nasa.gov: pruledg@hg.nasa.gov
Subject: Re: FW: Istaeli daily carries photo apparently showing shuttle

had cr acked wing

Thanks Gary.

- Iwas led to believe that the leadin edges were difficult fo see from the
crew compartment. am not familiar with the geomelry from the viewin
_windows. Was this somethmfg, that just hapFened to be picked up in a photo
op or did the crew know about the cracks? | ami passing this informationfo
our action center on the chance they might not have heard of this and Bryan

v

for their information.

AL03:47 PM 2/3/2003 0600, you wrofe: o
> FYI, the photoiideo group is working on looking at this video.
b

> > —---Qriginal Message----- _

> > From: HASHIMOTO, RICK :SREMOTE-JSC)

>> Sent; Monday, February (3, 2003 10:07 AM |
> > Subject:  I5raeli daily carries photo apparently showing shuttle had
> > cracked wing '

> >

> > ’

> > . .

> > Israeli daily carries photo apparently showing shuttle had cracked wing
> > : ‘

>> JERUSALEM (AFP) Feb 03, 2003 .- The Israeli daily Maariv on
> > Monday Ipublas‘ ed-a picture of the US Columbia space shuttle
> > apparently showing two cracks on its left wing.

> >

- >> The gicture was taken 1'1‘da¥($ before the shuttle exploded on its
> > way back to Earth Saturday;, iling all seven crew onboard.
> > .

> > The photograph was extracted from footage taken by a camera
> > onboard the shuttle during 3 live sateliite video conference

> > between Israeli Prime Minister Arie! Sharon and Colonel llan

> > Ramon, the first Israeli to tfravel to s pace,

P itrmtmed Emes Ik % L0 4 e o



. ,r:‘,JdHNSON,.GA-RY-‘W:@'SC-NA)‘(NASA),-V04»:31-_PM 2/3/2003,-0600, RE: FW: Israeli daily carties phof -

>> Duri_nﬁz 18-minute conversation with Sharon anid other lsraeli
> > officials, Ramon offered to share his view of Earth from the
> > shuttle. .= - SO e
> > S . o S
- > > Filming the biue planet, the video caught part of the shuttle's
> > left wing, showm? two"long" cracks, wrote the paper, which
+ > > highlighted the allegéd damage.
> >

>>The fi.ssu'res could have been the céuse; of the technical problems
> > experienced b¥ the shuttie which led to its explosion over Texas,
> > 16 minutes before it was due to land last Saturday, the paper

> > charged. :

>> : : o

> > Maariv wrote that-"even if NASA had discovered the cracks that

> > appeared at take-off, it would not have been able to do anything"

> > to save the crew.

> > )

> > NASA space shuttle programme director Ron Dittemore said Sunday
> > Golumbia had seen a significant rise in temperature on the left

> > side in the minutes leading up to its disintegration.

>> T

> > Dittemore said the drag on the left increased arid the onboard

> > computer tried to correct it by bringing the shuttie to the

> > right. -

P

> > The NASA official said the drag could be "indicative” of a

> ; missing heat tile or a rough tile on one of the wings.

>

- > The shuttle had 24,000 files that resist the infenise heat that -
> > envelopes the shuttle as it hits the Earth's atmosphere.
> > . : .

> > Diitemore emphasised that there was no firm theory as to the

> > cause of the disaster, stressing the investigation was

> > continuing.

> .

>> Concern about small cracks found along the metal liners used to
> > direct the fuel flow inside the main propuisjon s[}l/stem had forced

> > NASA to delay Columbia’s launch, originally scheduled for July 16
> > |ast year. : ,

s>

- >> Altrights reserved. ® 2003 Agence France-Presse.
> > i

B ek k& ke ¥ ek ek K e dedke do ok ok o ek el ok o e ok e e o

James D. Lioyd (Jim)

Acting Deputy Associate Administrator
Office of Safety and Mission Assurance
Headquarters Room 5U11. -

desk ohone  202-358-0557

. fax 202-358-3104
'_'M]ics%i,on success stands on the foundation of our unwavering commitment to.
safety” :

Administrator Sean O'Keefe - January 2003

o T D R B T



- JOHNSON, GARY W. (JSC-NA) (NASA), 04:50 PM 2/3/2003 -0600, FW- Special Instructions for The - - -

From: "JOHNSON, GARY W. (JSC-NA) (NASA)" <gary.w.johnson@nasa.gov>
To: "Lioyd, James(Code Q)™ <jlloyd@hq.nasa.gov>, ' .
"Prutledg (E-mail)" i

- <prutledg@hq.nasa.gov> '
Subject: FW: Special Instructions for The STS 107 Memorial Service

Daté: Mon, 3 Feb 2003 16:50:36 -0600 . .
“X-Mailer: Interriet Mail Service (5.5.2653.1 9?) :
X-MIME-Autoconverted: from quoted-printable to 8bit by bolg.public.hg.nasa.gov id SAA29247 *

> emeen Original Message----- - : -

> From: ~HR E-Mail Notification System

>S8ent.  Monday, February 03, 2003 3:41 PM

>To; - DL JSC Civit Servants; DL JSC Contractors

> Subject: Special Instructions for The STS 107 Memorial Service
b .

> Special Instructions for JSC Employees Conhcerning The STS-107 Memorial
> Service : ' :

< ‘ ‘ :

> The JSC memorial service for STS-107 will be conducted tomorrow, February
>4, 1n the mall area betwéen Buildings 12 and 16. Famllies and friends of

> the STS-107 crew and a {arge number of dignitaries, including the

> Presidént of the United States are expected to attend.

>

> All NASA-badged employees, retirees, and contractors are invitedto

> attend. Access to the mall area will be controlled by gates equipped with

> metal detectors. Aftendees should avoid brlngm(? backpacks, brief cases,
> or objects that would trip the metal détectors and cause a defay in their

> admission. The employee entrance gate will be located between Building 7
>and 4. This enfrance gate will open at 9:00am and will close at 11;00am.

> The service is scheduled to being at 12 noon.

>
> There will be limited seating for the families and some of the visitors.

> These individuals will have special badging for the seating area. Most

> attendees should expect to stand for this event. Individuals who wish fo
> attend this event and have special needs should call extension 36270.

>
> Parking may be difficult Tuesday marnir}g?1 because of the Targe number of
> peoplée expected to attend the sérvice. The Building 30 south parking lot
> will be closed beginning at 6:00pm this evening through the end of the

> memorial- service. Addrtional parking and fransportation to thé site will

> be available at Space Center Houstdn tomorrow beginning at 8:00am.

> : » , .

> Because of se‘curig( considerations, several of the mall-area buiildings (1,

> 2N, 3, 4N; 48, 7, 12, 16 and 45, will not epen for normal business until = S
> the conclusion of the memorjal ceremony (approximately 2:00pm). Building

> 30 will be open using the north entrance.'Managers and Supervisors who

> have employees located in these buildings should assure that ali buildin

> occupants are made aware of these plans and do not attempt to enter these

> buildings until the ceremony has conciuded.

>

> Occupants of the closed buildings are encouraged fo attend the memorial
> senvice in the mall. The ceremony may also be viewed from the Building 30
> Auditorium, the Building 11 cafeteria and any television-equipped lobby or

> gonference room in buildings that will not be affected by the closing.

> Occupants of the closed buildings may also elect to viéw the ceremony from

- > an off-site location such as Space Center Houston, the University of

> Houston Clear Lake auditorium, or their residence. In order to provide an

> opportunity fo view the ceremony, duty time is authorized for all civil _
> service employees who are scheduled to work Tuesday morning. Contractor
> employees should check with their management.

-

> The Clear Creek Independent Schoal! District is scheduled for an early

> release of students on February 4. However, CCISD has made arrangements




-+ - JOHNSON, GARY W. (JSC-NA) (NASAJ, 04:50 PM 2/3/2008 0600, FW: Spécial thstrisctions for The' . -

- > 1o care for students until the end of the regular school day for those = = .- o ST I
X pdrents who made need this service In order to attend the memorial oLl T e
> service. Please.contact your child’s sehool to make arrangerments for this -
= service. ; ) Cor

>

‘—pr'l"nfar? Fmre Vb PV vl e d o arw o ow oem - o



- Michael Card, 06:17 PM 2/3/2003 -0500, FWwd::RE: $TS+107 Payloads & -

X-Sender: mcard mail;hq-.nasatgov\.- s Lo N
X-Mailer: QUALC MM Windows Eudor&Version4.3.2 . - R
Date; Mon, 03 Feb 2003 18:17:36-050 I C . - - o

To: pete Rutledge <prufiedg hg.nasa.gov> ‘
From: Michael Card <mcardg hg.nasa.gov>
Subject: Fwd: RE: STS-107 Fayloads .

Payload data requested, see below. Mike

From: "CIANCONE, MICHAEL L. C('JS_C-NC_ (NASA)" <michael..ciancone@nasa.go

To: "MORELAND, DEAN (JSC-NC) (NASA)Y <dean.moreland-1@nasa.gov> - .

Cc: "CIANCONE, MIC L L. (JSC-NC) (NASA)* <michael.|.ciancone@nasa.gov>,
. "CARD, MIKE (JSC-REMOTE)" <mcard@hq.nasa.govs _

Subject: RE: STS-107 Payioads . o

Date: Mon, 3 Feb 2003 16:26:04 -0600

X-Mailer: Internet Mail Service (6.5.2653.19)

Ay T
EUEEI P

Dean,

Mike is interested in essentially the same info that we're prétf;saring for

others, i.e,, the beefed up pay?c/)ad safety summiary. In addition, he needs
enough info to assess whether or not Rayloads, contributed in some fashion to
the loss of Columbia, Please include him on dist when this info becomes
available. And reflect on the doc log at that time.

M

--—-Qriginal Message----— ,

From: CARD, MIKE (JSC-REMOTE) .

Sent; MondaK’ February 03, 2003 10:12 AM
To: CIANGONE, MICHAEL L (JSC-NC) (NASA)
Subject: STS-107 Payloads

- Mike, | have been asked to pull together as much background information as
- possible on STS-107 payloads in anticipation of support for Bryon
OQ'Connor, As a start do'you have a complete list of Fayloads and a summary
of respective safety issués, or please tell me where | might find such
data. |quess you may be working on a similar tlg((pe of analysis. Pleae
call me 202-358-4481 so that we can talk. thanks. Mike Card




boconnor, 1 0:45 PM 2{3/2_003 -QfJ_(J_Q,.:EWd: Soon to he available briefiri"gip;-iokages”

X-Sender: boconnor%mqil.hq.nasa. ov _
X-Mailer: QUALCOM Windows Eudora Version 4.3.2
Date: Mon, 03 Feb 2003 22:45:57 -0500

To: prutledg@hq.nasa.goy

From: boconnor <boconnor@hq.nasa.qov>

Subject: Fwd: Soon to be available brie Ing packages

Pefe, -
Il take them both, Thanks to&/_ou and. Faith and Wayne, : ' ' :
We're stil in the early flail mode here.. these guys have a lot to learn before they can even begin
tBo lotok for root cause. ' - - '

es :

Date: Man, 03 Feb 2003 21.03:57 -0500
From: Pete Rutledge - .
Subject: Soon o be available brieting packages
0: boconnor@hg.nasa.gov . .
Cc: james.d.lloyd tig.nasa.gov, wayne.frazier@hq.nasa.gov,
faith.chandler; h'(i nasa.gov
X-Mailer: Microsoft Gut

utlook Express 6.00.2800.1106
Bryan, ‘

" Hope allis fgoing,well. A cougle of brieﬁn$ packages should be ready for you tomorrow,
Tuesd?}z . you want them. Oneis a brieti / i .

update ‘i_o include the formation of the Mlshag Investigation Tearn and é/o'ur Columbia Accident
Invesfigation Board. This is an update of the riefing used for the NTS Wayr

.Updated it today. It could probab Y be e-mailed to you early tomorrow. |t mostly (maybe
entirely) PowerPoint text, so shouildn’t take too lorig fo'download at modem speed. The
second will be a briefing about the mishap investigation process; i.e., what a m!_sha? board

a

should do; e.q., constructing mishap timeline, Interviewing withesses, cohstru?tig‘g
lable

analyzing data, etc. Faith is working on this one and | suspect it would be avail:

ng about NASA mishap Investigation requirements,

ddy tomorrow. Do you Wgnt either or both of these? Or de you have any more specific needs

on these or anything else? _ 7 ) o
'm e-mailing you from home, but please respond to my work e-mail address.

Thanks,

Pete

oCc

Bryan O'Connor
Associate Administrator
Office of Safety and Mission Assuranpe

rinted for Pete Rutladge <Patar | B tlad mmmn



Phil Napala, 12:12 PM 2/3/2003 +0000, Orbitai Debris Information

To:; <wfrazier@hq.nasa.gov> . ) o :
CC: <prutledg@hq.nasa.gov>, <flioyd@hg.nasa.gov>, <imullin@hg.nasa.gov>,
<yolanda.y.marshall@nasa.gov> <Jlemke@§hq;nasa.gov>
X-Your—lnt_ranet: hitp://107feam intranefs.com - :
© X-Intranets-hélpdésk: mailto:help@iniranels com-

From: Phil Na%[a <pnapala@hq.nasa.gov>

Date: Mon, 03 Feb 20 442 GMT .
X-mailer: AspMail 4.0 4.03 (SMT412E7EF) ,

Subject: Orbital Debris Information - - : _
X-OriginalArrivalTime: 03 Feb 2003 12:12:43.0210 (UTC) FILETIME=[8DEA7AA0:01C2CB7D]

Wayne,

The amouht of debris from Shuttle and the collection effort is an opportunity

16 update our survive/demiise models.

‘ ‘We need to think about what data we need to ask for in order to create a
standard data sheet for all debris found. ‘

Perhaps, we could Qei JSG and KSC fo develop a pa1ni pilot data collection
checksheet to be passed out to all collection teams. o

This nformation ¢ould be use to help determine STS107 failure mode and also
aid in developing better ways to protéct the public on future NASA missions
both in estirrating debris fiéld and better design for minimal damage.

Phil




E—

Lawrence Davis, 03:40 PM 2/3/2003 -0500, Re: .Support for Bryan O'Gonnor on Columbia 'Accigieni':_ fei o

- X-Sender: lawrence_davis@mail.dfrc.nasa.gov _

- X-Mailer: QUALCONM Windows: Eudora Version 5.0.2
Date. Mo, 03 Feb 200315:43:01 -0500 : : L » L
To: Péte Rutle cge,j<prutfedg@hq.nasa.gov>,; ) s

"Bryan.O'Connor" <boc0nnor@m‘ail.hgf.rnasa.gov? ‘ : - o

From: Lawsence Davis <lawrence.davis@dfrc.nasa.gov> o P S

Subfect: ReSuppert for Bryan O'Connor on Columbia Accident Investigation Board (CAB) -

Bryan & Pete
ditional ideas: : ] o . : ‘
1. The AFFTC has offered their resources to help any efforts, ‘
2. The Dryden Rarge Safety personnel in association with the AFFTC have a software
gre’cgic_:ﬂon algorithm 1o predict the profile of an object falling through the atmosphere. Larry

. Schilling has volunteéred to help with that analysis, even backtracking through any photesto
intersect the positional data. Variations in estimates of anything that might have fallen free will

- provide a larger footprint but at least it will be limited somewhaf. We uséd this capability to find’
he ER-2 hafch a while ago and it led us d|rectf?/ to the hatch. . o .

- 3. The Range heré collected data from the Columbia as it traveled north of our position, ,
although nof tasked to do so, We have impounded that data. We have that data, if you need it.
We were at work suppoftinig a UCAV misslon, anway. Analog tracking radar such as recorded
here may provide a secondary return enabling esiablishmént of actual separation events with

.size, velocity and time. - . o o
4. Bill Shelton, AFFTC, and our Range personnel also are pursuing working with the doppler

FAA radars to correlate any second_arﬁ returns in the re-entry path with our radar tracking data.
5. NORAD may have data to establish space debris patterns.

Lawrence
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- X-Senderrwi: --ier_%maif:h jnasa.gov o
- X-Mailer: QUAE COMM Windows Eudora Version 4.3.9 -
* ~ Date:Wed, 05 Feb 2003 11:54:15 -0500
., to: prichard@hd.nasa.qov

Stubject; Reé; Fwd: Questions/issugs / , S . L
‘Cc: lemke@hq.nasa.gov, Pete Fé{atledgé‘<pruﬂedg@hq.né'sa.gov>

: Wayne R. Frazier, #1:54 AV 2/8/2003 0500, Ro: i Gidéfiohs hssub tor By ds e 170 o7 =

From: "Wayna R, Fraziar" '<w'rrér‘zier@h nasa.gov>
Jor Bryvan's usé: ..

first noted, that there is not enough O2 in the atmosphere to su%port combustion. Therefore
oxydizers would have to be presént (if it was a.chemical based re) to support combiistion,i.e. a
ledk in an 02 line. |am sure the teams will look at the LOX tanks and lines in the wing root =~
structure and fuselage for signs of leaka%e,. [oss of pressure, etc. What s the cerf on those -
tanks and lines? What abou theircyclelife? s -

Wayne ,
AtJj 2:20 PM 2/4/2003 -0500, you wrote:
im, .

Attached is first batch of questions/issues for Bryan's use 6n the Columbia Accident ,
investigation Board. These are a combination of inputs from SMA Directors and from OSMA
staff members; Pam Richardson is pulling them togethe{'_ and maintaining the list. We would
propese that you send to Bryan daily—only the new ques jonsfissues (to minimize e-mail
downioad time on Bryan's end). They aré numbered sequentially and iri chronological order, -
s it will be easy to send just the new ones. By means of this e-mai, I'm-senpltnq‘_the list of
questions/issues to all OSMA staff members. As Ron Moyer suggested, seeing these
questions/issues may prompt thoughts of new ones. .

Suggest sending this batch to Bryan ASAP.
Thanks,

Pete N

X=Sender; prichard%n'atl_.h .nasa.gov o
X-Mailer: QUALCOMM Windows Eudora Version 4.3.2
Date: Tue, 04 Feb 2003 11:19:40 -0500

To: Pete.F&utlec;g_e Dhg.nasa.gov

From: Pamela Kichardson <prichard@hgq.nasa.gov>
Subject: ' o

o Pt .

Paméla F..Richardson
Aerospace Technolog)ﬂﬂMlsslon Assurance Manager ,
Enterprise Safety and Mission Assurance Division, Code QE
Office of Safety and Mission Assurance, NASA Headquarters
300 E. Street, S. W, Washington, DC 20546 :

. phone: 202-358-4631, fax: 202-358-2778 :
"The meek can *have* the Earth, The rest of us are going fo the -
stars.”-— Robert Heinlein = i} o :
"We have to learn to manage information and its flow. If we don't, it
wilt alf end up in turbulence.™ --- RADM Grace Hopper

T T s el Pk P 2t 2 e ok o P Pk ot P Pt Pt it i e i P P ek ok Fhagh S
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Wayne R. Frazlef, A1:54 AM 2/5/2003 -0500, Re: Ewd: Questions/issues for Bryan's use

......

'Peter..l Ruﬂed Ph.D.

Director, Enterphse Safety and Mission Assurance D_Msmn

Acting Dlrector Review and Assessment Division

Office of Safety and Mission Assurance

_NASA Headquarters .Code QE, Washlngton, DC 20546

P 2023580570 -
202-358-2778
e-mail: pefe. rutledge@hq nasa.gov

Mrssmn Success Starts with Safetyl

gne R. F-'raZIer
ead?uarters Code QS .
!ce of Sa éand Mtssnon Assurance
as lnggon DT 20546-00
Ph: 202°358-:0588 Fax: 202 358—3104

P P! {Romat P s gt —-~~~p—~~~~~f—u~~—-~

"Mission success starts with safety"

?rinted for Pete Rutladae <Pafar [ Dbl am oo




Malone; Roy, 03:01 PM 2/5/2003 0600, Code Q request - . -

To: "prichard@mail.hq.nasa.gov™ <prichard@majl.hg.nasa.gov>
Ce: "prutledg@mail.h -Nasa.gov™ <R|I'uﬂed mail.hq.nasa.gov>,

- .Goodsen, Amanda” <Amanda. .Goodson@nasa.gov>,

. "Hartline, Tom" <Thomas.W.Harﬂme@hasa.gow o _ ‘
Subject: Code Q request- - . o Y o A
Date: Wed, 5 Feb 2003 15:01:02 -0600 | A e o
X-Mailer: Internet Mail Service (5.5.2653.19)

From: "Malone Roy'"'<Roy.W.Matone@nasagow

Pam, attached are the suggested questions for B?an to use in the investigation and a list of
MSFC experts. For the experts. we used the HQ format posted on the P website. Please
let me know if you have any questions. _ S

8/5(_)3/ <<Columbia Mishap Areas to Investigate Further.doc>> <<OsSMA, Support to Bryan
doc>>

Columbia Mishap Areas to Investigate Further.doc

== OSMA Support to Bryan O2.doc

T rwm s o P
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. Columbia Mishap Investigation Team Areas to Investigate Further
Tom Hartline/ MSFC/QS10. o

256-544-0052° - -

Thomas.w.Hartline@nasa.gov

2/3/03 \ .-

1. Has the shape of the debris field been examined to deterrhine if there is an initial
distribution area, followed by a larger distribution area, Whatever component
initially departed the vehicle (possibly a wing section), it would have a different
debris field, possibly at a slightly different angle than the reentry angle. This
could give you a chue of wheére the initial failure occurred on the vehicle.

2. One of thé key pieces of évidénce used in mishap investigafions is the different
types of ffacture surfaces based on how the structure failed. Whether the fracture

surface was duetile overload, or fatigue failure could determine which
components faifed from the initiating event, which failed from subsequent
breakup and which failed due to ground impact, However, with the high
temperatures encountered during thie reentry phase as breakup was occurring, the
fracture surfaces may not have thé normal fracture surfaces encounter in a typical
aircraft investigation. Has any testing béen ddne to try to determine what the
different fracture surfaces would look liké after exposure to high reentry
temperatures? Although much of the fracture surface details may be Jost, it is
possible that some evidence may remain. Photos or samples of these tests may be
useful to the on-site Investigation Team to help detérmine which debris
components could have been involved in the initiating event.

3. Does the MIT have personnel with significant experience in the Space Shuttle
Main Engine hardware, who would bé able to aid in identifying recovered SSME
- components? Much of the SSME turbing hardware may survive the hi gh
temperatures of reentry. Although items such as turbine blades might bé obvious,

items such as inter-tiirbine coolant tubes, may not be.

2/4/03 .
1. Are there plans to do impact tests (aviation chicken gun) with material of the size
anid density of the ET insulation to determine: '
s Could the foam crack the reiiforced carbon-carbon (RCC) leading edge.
* Could it impact the tiles to cause cracks o failure of the tiles.
» Could it impact tiles with a glancing blow whick would weaken the tile-
bonding, causing tile loss when encountering reentry forces. o

2. If there was a loss of thermal integrity on the left wing, which caused internal
heating, is it possible that heating of the aerosurface hydrauli¢ systems would
have caused an incorrect mechanical output to the elevons to the point where the
orbiter departed from controlled flight, causing the catastrophic breakup? Could
this have resulted in the loss of the orbiter without having an initial structural
failure being the initiating event? _ , )



3. Ifthere is a loss of the triple redundant hydraulic pressure sensor system in tHe "
 elevon control due to causes, such as therntal overhéating of the components such -
as wiring, how does the actuator system fail? If the aerosurface system requires -
manual intervention, would there be enough time for the crew to réact prior to
 departure from controlled flight. :



r

moom § ATenigay :yo sy

ugor ‘pre) sy K1o188 PeOJARd JO jI0M 07 SareTay
ama ey e GUOISSTHI STy Yoy ﬁmﬂ@@&wooax _,
i ‘ 3 . '
QIO wo Joeduy “F-g ‘mreoy AH
LA 03 Burureirod Areroedsa (d¥ss)
, [9UBJ MaTADY Ajayeg TASAQ
HIIE Y e PIHUS 99edg J0 N1om 01 Sarery e
P mnonmomﬁso PUE-(INS) | . BTy
E%m_sﬁmz 12 Ezm YIN®S DdSI PEIT YISO STeTuay Eﬁmﬁgﬁ PORIOE-YINS

Amﬂ\@m $) preog uonednsoAuy mmﬁqz |Tnys-soedg yo ISqUISWI OIOYI()-X7T sk Hoqﬁo




ISAoTIIYAL TIOT

93URT]IOAINS
B:&%\Sﬁmbnou “rredar pue,
TOYJR[[RISUT S[1} PUe Teoy 0] predar |
ut ATerosdss Afjerur “0e ‘srredat
‘SUONJE PILOET MOTASY TELIAIRIA

md ¥ Jren ‘(sud

MS) uoprog ieg

41SI91UI 10T JO 3 ARt Sto[qoId
wreoy Lg i Sureap sy d Afenra
VOV uondy 241981100

SHUA THD/AKT wof

pue Suniodey waqoIg o} sojefey

syuajuos peofied snoprezey
J3Y}0 P [EOIS0T0TIpEI SApNIoU]

ouey[aISED)

:uaaobmﬂmo

pasnes aa®y 01 speojied
snoprezey 10y fenusjod sapuyony |

15013307 (LUSd) JoUed A1ASY




(mqoy, erregn
TIL) WIIRTA 1B g

Anwa-a1 epnyg”
10} 0f oiehores o):deysmur sryy
woy eyep Sursn/Bunoaj[oo sapuyouy

"0)0 “SWAYE SFT] PayFuI] “soFueyo sonT
‘SUOLRIAOD ‘SIDAYEM ‘STOTIENIEAR

- £397eS UOTSSIIA ‘SMOTADY

- JUOHISSOSSY IUNE-aT Sapnjauy

TR 3L TN

SOJeRIBUIRLS [ORYOTIA]

VA SMHYS Juarrmo
SB T[oM se ‘ssaooxd monepesur

Ot SINNYS JO VI 11omro)

~918d 0661 SepNJoUT JS2I2UL TRTII]




Yl

BJOIIG Uo] sgurpury Jueutited Aue S9pupouy | Jeve AIOSTApY aoedsoroy
L @AV wﬁvﬂoﬁv SIISTA 197U99
ToAAT] UYOf 90T . o%oﬁua 134310 ‘sIISIA aouw)sISSR

Wy URumeN oaig |

IS *S309Y0 30dS YINA ‘Ad ‘dHO .

un |
‘guoy sy ur ST Ay oyt 158 suossay

Mau ssoqyyey; Sunnsugy eseqerep

IouAey ooy o a1 77 yuounssd Aue atoy ory

mtomﬁ wuﬁﬂ;

-S[UNYS JueImo Arre se TIosse 019

‘SyustpaISur ‘o “wreoy o Surureyad |

Ioukey oLy | * suaye 10 suzoder SUSN Aue sapnjouy

] (S98uRYo/so1Epdn

. PIou am op ‘suerd KousBumuos

.. N0 JO SSOUDATIINITS/SSOWIIDIIOD _
SHUA 1D T8 Yooy deysrur-sod v Surtrrer g KLouwsGurnyuon
: 0)e
ufiny | ‘zoneSnssaur. deystou Ay ‘Aloyes
UO[ ‘SUTNIRET 1A woysks ‘sssuparedary KowsFrowug KoTjod VNS |

D
AR AT NoyIsygo g

| TR (DS )) Topng
TAreyg ‘uoprog e -

steeue prezey

STRMYOS "SIURYD DILMIOS sepnyour




BYOIIS TS |

'$s9001d Suringoenurew

°3 JO S[IRlap pue punorsyoeg .

Pre ayIN

A [yasn aq
E.:ooEﬁo&énﬁmﬂuﬂoﬂﬁﬁﬁmﬂ

Iapuepy -

TWONPULIOFUT

paprusuexpaysod oy3 Jo A)moss |

LI 3uIpniou ‘gIiA7 oy) o spesu
OB ORINTINI0) pue ToneuLIoyuT

EIEp (O

BoIE

94918 UBMMON 9431 1oddns 01 dnois yrom VINGd | dno1d yzom POSBQ-qo M G |
. "9 “Ayiqepioddus | . L
MM SST vo-deysrur sty jo 10037e _ -SSI 101
1D “weotned yory | uo ‘uonetioyur sjep-o3-dn Surdooyy - suogeardwy deysiu-soq
¢deysren
91} 01 JNQIIUOD 0} $I0J08] UBTIMY
IoTpuey)) mwre,] 10 2oy oram sanrumyroddo e M
. . "039 ‘sadedoed
Sugetrq ‘sroquismy I 10T
epuen) | Sururen ‘spoyyow asneo 100X ‘SO IN |
| URed ‘e1zend sudep ~ SN "o oyur mym Sutiroddng
OUepaise)y . ‘
, wjof Qoqﬁm.mw : . :
- I0e Quamreisng | gseop Sy Jeri o7 suoryestydur
¥'890) 19ved gHIS | Auy “YeIoITe JUIFE 10F S30p VS
‘Tofouymyp woy FEUM JTRUIUD] 0 JNOGE JI0M IM
038 “Iredal “uopesridde wonensUT
: oy Burnren; pue UOLJBOIJIII00 .
" JoTAey oy - ~——TOO0(] 9y} 0 $13IoM J()







‘
Egro e

-Jam'es' Lioyd, 09:54 AM 2/4/2003 0500, Fwd: STS 107 ln_vest'igation Organization Ovérifiew.ppt

X-Sender; '!l%ii mail.hg.nasa.gov _
+ X-Mailer: QUALCOMM Windows Eudora Version 432

Date: Tue, 04 Feb 2003 09:54:40 -0500 '

To: boconnor maii.hcl].nasa.gov _

From: James Lloyd <ijllo d@hg.nasa.gov> ‘

Subject: Fwd. STS 107 Investigation rganization Overview.ppt
Ce:prutedg@hq.nasa.gov .

Bryan,

f you haven't already been sent a copy of this; this relates how the Agency believes it interfaces
with the CAIB. Your single POC is interded fo be the HCAT at Headquarters which is being’
managed by Bill Hill. Ibelieve the concept of operations is that all requests from the Chairman of
the CAIB are funneled into HCAT and they will assign the actioh. The response will flow back
th_(t?]L{%h :r?hat process to the CAIB. This i the single face to CAIB Has your Chairman agreed

with this’y , : '

X-Sender: _wfraziergmail_.h .nasa.gov . ,

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Tue, 04 Feb 2003 09:20:55 -0500

To: jlioyd@hq,naSa.gov, jlemke@hq.nasa.gav, fehandle@hq.nasa.gov,
__prutiedg@hiq.nasa.gov _ ST

From: '_Wa1yne R, Frazier" <wfrazier@hq.nasa.gov>

Subject: STS 107 Investigation Organization Overview.ppt

Fresh from Bill Hill

Pt o At ot M Pt St Yt g ottt P gt g st et

-Was'yne R. Frazier

NASA Headguarters - Code QS
Office of Safety and Mission Assurance
Washington,DC 20546-0001

Ph: 202°358-0588 Fax: 202 358-3104

r--~~——~~~~~~~~~~~-—~—u~~~~n&~~

"Mission success starts with safety” ' .

g?l STS 107 Investigation Oraanization Overview11.ppt

Jim
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'ERMINGER; MARK D: (JSC-NC) (NASA), 1:‘3:2‘;9.Am zmzoo\é -0800; MIBJ&As <8, © 00 b oty

From: "ERMINGER, MARK B (JSC—NC) sNASA)" <markdermJnger@n,aéa;gq\;:{}-;‘, PR et

To: ,H~ O*'Conrior Br_Y (boconnor@mal hq.nasa.gov)"
© <boconnor@mail.hg.nasa gov>
Cc: "h Rutledge Pete - Rufledge, Pete)" <pruﬂedg@hq nasa.gov>,.
- Kowaleski Mark (mkowa es@maﬂ hq. nasa gov)
<mk0wales@mall g.nasa.gov>
Sub;ect MB ideas ]
Date: Tue, 4 Feb 2003 10:29:15 -0600
-Mailer: lnternet Maii Ser\nce (5 5 2653. 19)

" See aftached

% et . ¥ 4 5 1y ; :
| Columbia MIB Suggestions for Bryan O Conner.doc

Drivvtard €4 - Yk . 21 T _rm x



Michael Stamatelatos, 04:04 PM 2/5/2003 -0500_, Question

X-Sender. mstamate@mail.hq.nasa.gov B
X-Mailer; QUALCOMM Windows Eudora Version 4.3.2 -
Date: Wed, 0§ Feb 2003 16:04:03 -0500

To: prutledg@hg.nasa.gov -

From: Michae! Stamatelatos <mstamate@hq.nasa.gov>
. Subject: Question

Cc: mgreenfi@hq.nasa.gov

Pete; : -

Aitached is my answer to Michael's __cguestion. .

lI:’/!I.e?lse,I let me know if you have additional questions. .
ichae : )

=1 Question.doc .

L b b e e e D R T T 2 T R R N P T A
Dr. Michael Stamatelatos
Manager, enc':_¥ Risk Assessment Program
NASA Hea ?u‘a‘ ers - Mail Code QE
Office of Safety and Mission Assurance
300 E Street, SW
Washington, DC 20024
Phone: 202/358-1668 Fax: 202/358-2778
E-mail: Michael.G.Stamatelatos@nasa.gov

Please note change in e-mail a ress)

ke & ek ok ***‘**********'}**i’*9****’****************'* ek

"Mission success starts with safety"

-

o




James Lloyd, 08:18 AM 2/6/2003 -0500, Re: KSC STS-107 Questions

X-Sender: ‘H%(%mail.h Jnasa.gov :
X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Thu, 06 Feb 2003:08:18:23 0500 - . .. - . .
To: "Garrido-1, Humberto (Bert)" <Humberto.T.Garrido@nasa.gov>,

"prichard@hd.nasa.gov™ <prichard@hq.nasa.govs
From: James Llo %0¥ hg.nasa.gov> _
Subject: Re: KSC STS-107 Questions 3 _

Ce: "prutledg hg.nasa.gov™ <prutledg@hqr.ha'sa. ov>,
"Lebron-1, Edmundo (Eddie)” <Edmundo.J.Lebron@nasa.gov>;
Toledo-1 Oscar <Oscar.Toledo-1@nasa.gov> .

Thanks Bert. These are heh'?fu[

Af 05:30 PM 2/5/2003 -0500, Garrido-1, Humberto (Bért) wrote:
' <<107 questions020503.doc>> - :

Pam- ‘ _ | -

As directed by Pete Rutiedge, we are sending you unedited questions for -
Bryan's consideration. This is the second set from KSC compiled through the
SMA comniunity. Pete suggested not to edit these as Bryan and the Code Q -
staff may use them in brainstorming, and he prefers to have questions "as
submitted.” :

We will send you more as these are submitted to us.

Regards,

Bert

Jim




James Lioyd, 08:39 PM 2/5/2003 -0500, New Questions for Today

Jim

Prinf@d far Poatn RPiitlardme o Frombme | P otl o B ome



* Garrido-1, Humberts (Bert), 05:30 PM 2/5/2003 -0500, KSC STS-107 Questions

From. "Garrido-1, Humberto (Bert)” <Humberto. T.Garrido@nasd.gov>
Tor "prichard@hq.nasa.gov"” <prichard@ha:nasa.gov> '
Cc: "prutledg@hq.nasa.gov" <pfutledgi@hq.nasa.gov>,
o ﬂiio‘y_d hg.nasa.gov" <jlloyd@hq:nasa.gov>, o o
. Lebron-1, Edmundo (Eddie)" <Edmundo.J.Lebron@nasa.gov>,
- Toledo-1 Oscar <Oscar.Toledo-1@nasa.gov> .
Subject: KSC STS-107 Questions™ - L
Date: Wed, 5 Feb 2003 17:30:56 -0500.
X-Maliler: Internet Mail Service (5.5.2653.19)

<<107 questions020503.doc>>
Pam- )

" As directed by Pete Rutledge, we are sendin ¥o(.| unedited questions for ‘
Bryan's consideration. This is the second set from KSC compiled through the
SMA community. Pete suggested not to edit these as Bryan and the Code O

) stegf mtt'a)(/j use them in brainstorming, and he prefers to have questions "as .
submitted.” ‘

We will send you more as these are submitted fo us.

Regards,
Bert

107 questions020503.doc




Garrido-1, Humberto (Bert), 01.:58 PM 2/4/2003 -0500, Questions for Brian O'Connéi's consideratic

From: "Garrido-1, Humberto (Bert)“‘<Humberto.T;Garrido@nasa.gow

To: "snewman@hq.nasa. ov'" <snewman hg.nasa.gov>

Ce: "Lebron-1, Edmundo dd:e%" <Edmundo.J Lebron@nasa.govy>,
Toledo-1 Oscar <Oscar. Toledo-1 @nasa.gov>,

""Iloyd@cz?h' -nasa.gov" <ji oyd(t?h nasa.gov>,
pritle géhq-.nasa_.gov ! <é>ru ledg@hqg.nasa.gov>
Subject: Questions for Brian O'Connor's consideration:
Date: Tue, 4 Feb 2003 13:58:41 -0500 :
X-Mailer: Internet Mail Service (5.5.2656.59)

<<107 Board Questions.doc>>

Steve-

As requested by Jim and Pete wé have polled the KSC SMA community to sug est potentiat
questions for Brian. Here is what we have to date. We will pass to you any additional suggested
questions as we receive them. o -

. Reg_a_rd_s;
Bert

imwl 107 Board Questions.doc .

o b o T oo o ™ .20 8 rwm o«



Garrido-1, Humberto (Bert), 02:12 PM 2/4/2003 -0500, RE: Questions for Brian O"Connor's conside

From: "Garrido-1, Humberto éBert)" <Humberto.T.Garrido@nasa.gov>
To: "Pete Rutledge"' <prufle hg.nasa.gov> :

Ce: "Lebron-1, Edmundo (Ed(%e-" <Edmundo.dJ.Lebron@nasa.gov>
Subject: RE: Questions for Brian O'Connor's considerafion:

Date: Tue, 4 Feb 2003 14:12:15 -0500 ‘ '

X-Mailei: Internet Mail Service (5.5.2656.59)

Pete-
We will be preparing a second set.
Bert

----- Original Message-—-
From: Pete Rutledge i
Sent: Tuesday, February 04, i
To: Garrido-1, Humberto (Bert) ‘ _ i

Subject: Re: Questions for Brian Q'Connor's cansideration:

Thanks, Bert. These will go in tomorrow's e-mail shipment to Bryan. We
just sent him a first batch. _

Pete

At 01:58 PM 2/4/2003 -0500, you wrote:

> <<107 Board Questions.doc>>

> o .

>Sleve- ,

- .

>As requested by Jim and Pete we h‘aveFPOHQd the KSC SMA community to
>suggest potential questioris for Brian, Here is what we have to date. We -
>will pass to you any additional suggested questions as we receive them.

> -

>Regards,
>Bert

Peter J. Rutledge, Ph.D. .
Director, Enterprise Safety and Mission Assurance Division
Acting Director, Review and Assessment Division

Office of Safety and Mission Assurance :
NASA Headquarters, Code QE, Washington, DC 20546

ph: 202-358-0579 .,
AX:202-358-2778
e-mail: pefe.rutledge@hq.nasa.gov

Mission Success Starts with Safety!




HIMEL, MALCOLM J. (JSC-NX) (NASA), 02:10 PM 2/4/2003 0600, INFO: Columbia Accident Invest

From: "HIMEL, MALCOLM J. (JSC-NX) (NASA)" <malcolm.j.himel@nasa.gov>
To: "bocannor mail hg.nasa.gov™ <bot‘:onnor@mail.hq.nasa.gov ,
o prutledg@hg.nasa.qov™ <prutled hg.nasa.gov> _ -

Cc: "I\ﬁ\RSH L, YOLANDAY. JS‘C—I\E\ ,éNASA%“ <'yol_anda.y.marshal@(nasa.goW, ,
"HOLSOMBACK, JERRY . (JSC-OE) (NASA)" <jetry.b-holsombac @nasa.gov>,
' africa@hq.nasa.gov™ <rpatrica hq.nasa.gov> )

Subject: INFO:™ Columbia Accident Inves igation Board Questionhs

Date: Tue, 4 Feb 2003 14:10:57 -0600

X-Mailer: Intermnet Mail Service (5.5.2653.1 9)

<<Bryan Columbia Accident Investigation Board.doc>>

Bryan/Pete, per your request, attached are a set of very preliminary
questions that } worked last night. We will coritinue to work on other
questions for your use with thé CAIB, ‘ )

Regards, -
“Mac Himel/NA

JSC IA Manager
281 483-408

o - .
@ Bryan Columbia Accident Investigation Board.dac

= T T D N




HIMEL, MALCOLM J. (JSC-NX) (NASA), 02:20 PM 2/4/2003 -0600, INFO: Suggestions for Bryan CA

From: "HIMEL, MALCOLMJ. (JSC- NX) (NASA)“ <malcolm.j. hlmel@nasa gov>
To: "boconnor@mail. hq.nasa.gov™ <boconnor mail. hq nasa.gov>,

"'Erutle HRL g.nasa. v'“ rutled asa gov>

Cc: YOLANDAY. JSC é yolandaymarshatl@(nasa .gov>,

"HOLSOMBACK JERRY (JSC( <jerry.b.holsomback@nasa.gov>
Subject: INFO: Suggestxons for Bryan CAl

Date: Tue, 4 Feb 2003 14:20:52 -0660
X Mailer: lnternet Mail Service (5.5.2653.19)
<<Colum bia-MIB Suggestions for Bryan O'Conner.doc>>,

Bryam/Pete attached are suggestions from Mark Ermmger More tater.

Columbia MIB Suqqe.s,t_ion.s for Brvan O'Conner1 doc




Martha Wetherholt, 05:06 PIM 2/4/2003 -0500, Software, mostly, questions for Bryan

X-Sender: mwetherh@mail.hg.nasa.gov

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Tue, 04 Feb 2003 17:06:59 -0500 h

To: prutledg@hq.nasa.gov, James Lloyd <jlloyd@hq.nasa.gov>, jlemke@hqg.nasa.gov,
prichard@hg.nasa.gov :

rrom: Martha Wetherho <mwet_herh@h .nasa.gov>

Subject: Software, mostly, questions for Bryan

Cc! sbrookov@hg.nasa.gov, pbeldon@hg.nasa.gov

Il 'Some last minute additions, please use this version and discard the previous ocne. 1!l

Sorry, Martha

Sorry for the massive distribution but it seems everyone needs to know what and to whom we
are sending things so here you all gol
This is my first cut at Software type i:mestipns and while they are mostly just that, they are not

strictly limited to software. |

. | have not contacted Sharyl Butler aé sheis ‘d_'irecty involved a‘nd_Will inRut her questions through
~ - adifferent venue, nor havé | opened this up to V&V and other S&MA SA offices yet. This is just
your HQ, Code @S, input for the time being. -

Martha

==} Columbia SW Questions plust.doc. .

L * * P Pyl Pl Pt Pivees Sy Pt gt Poaid P Pt ngd PPounl
Martha S. Wetherholt ' .
NASAHQ Code QS ‘ :
mwetherh@hg.nasa.gov
202) 358 -'%47% 9
202) 358 - 3104 FAX ‘ | T .
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James Lloyd, 08:00 AM 2/4/2003 -0500, Fwd: Questions for Your Use/Pursuit

X'—Sender(:j'ﬂ%c-j(@mail.w.nasa.gov ‘
X-Mailer: GU OMM Windows Eudora Version 4.3.2
Date: Tue, 04 Feb 2003 08:00:21 -0500
To: prichard@hg.nasa.gov
From: James Lioyd <jlloyd@hgq.nasa.govs
Subject: Fwd: Questions for Your Use/Pursuit -
Cc: prutiedg@hq.nasa.gov, a.h.phillips@larc.nasa.gov,
boconnor@mail.hg.nasa.gov :

Pam, o : :
Here are questions from Alan Phillips re: possible clues ori causation. Incorporate this into the
grow:‘n‘fgl list of ques_tlons/su%ge'stfon_s 50 we can provide Bryan a compiled iist at some J)‘omt
when the CAIB is ready to start sorting through factars. |have told Bryan that he should not be
8ersonally' conceined with the compilation of these inputs and that we would handle that until his

AlB is organized enm%gh to handle themselves. Let's wait a da for so.more for more input and
%P\'enD Vée“ll give Bryan a first cut at the compiled list. Bryan thinks the CAIB work will be done in

e DC area. e

1

X-Sender: a.h.phiﬂiBs@ Jop.larc.nasa.gov
Date: Tue, 4 Feb 2003707.40:50 -0500
To; bocorinor <boconnor@hq.nasa.goys

- Erom: "Alan H. Phillips” <a.h.philli 'jﬂs&tarc;‘.nasa.gow
Subject: Questions for Your Use/Pursuit
Cc: Dr Peter Rutledge <prutledg mail.hg.nasa.gov>,

James D Lloyd <jlloyd@mail.hq.nasa.gov>

Brya’n,‘
These questions have surfaced here and wanted you to have themn for your use as you see fit.

1) Has corrosion of Orbiter components (from an a?in'g dircraft perspective) been addressed
and eliminated as a primary or contributing cause of the mishap? :

2} Have inspections or maintenance actjvities identified any concérns?

3) What, if any, areas of the Orbiter do the current inspection plans not cover?

Best wishes to you and your Board mémbers. Let us know if we can bé of assistance.

Alan

***f******************k***ﬁ********************************************

Alan H. Phi#ps o
Directorf; Office of Saf_et%/ and Mission Assurance

NASA Langle{Researc Center

5A Hunsaker Loop ‘

Building 1162, Room 112C

Mail Stop 421 : : ,
Hampton, VA 23681 ‘ _ o -
757)864-3361 Voice '

797,864-6327 Fax:

ok ek ******************************i—******s\?**********\\-*********-}:-}***v\-*'

Jim




Garrido-1, Humberto (Bert), 11:07 AM 2/4/2003 -0500, RE: Questions for Your Use/Pursuit

From: "Garrido-1, Humberto (Bert)" <Humberto.T.Garrido@nasa.qov>
To: "James L!/g?/ " <jlloyd%@l'(aq.na)sa.gov>, ] @ d
Phiilips, Alan” <a.H.p llips @larc.nasa.gov>
Ce: Dr Peter Rutledge <prutiedg@mail hq.nasa.gov>, o :
boconnor <bocqnnor@hq_.nqsa.ggv>,. Hum berto.T.Garrido@nasa.gov,
_yo!andaiesmarghail@nasa.gov, prichard@hgq.nasa.gov
Subject: RE: Questions for Your Use/Pursuit '
Date: Tue, 4 Feb 2003 11:07:08 -0500
X-Meiler: Internet Mail Service (5.5.2653.19)

Jim, Alan-

Tha_nks for the questions. Although the Shuttle brogram has. a'veg good
corrosion control program, these are areas that deserve further a ention.
[will pass these to our Shittle Directorate. o

Bert

=--Original Message-—— .
- From: James Lioyd Tmailto:jlloyd@ha.nasa. ov]
- Sent: Tuesday, February 04, 3 8: '
To: Alan H. Phillips . ‘
€¢: Dr Peter Rutledge; boconnor; Humberto.T.Garrido@nasa.gov;
golapda. .marshall@nasa.qov; prlchard@h%.nas’a.g()v

ubject: Re: Questions for Your Use/Pursui

Alan, Thanks for the input. Maybe Bért and Yolanda can start tugging at
the answers for some of these questions at KSC and JSC. We will place
these into the growing list as suggestions for Gehman's Board to address.

At 07:40 AM 2/4/2003 -0500, Aian H; Phillips wrote:
>Bryan,
>

- >These questions have surfaced here and-wanted you fo have them for your
- >Use as you see fit. - ,
>.

B T ) )

>1) Has corrosion of Orbiter components (from an aging aircraft

- >perspective) been addressed and eliminated as a prim ary or contributing
>cause of the mishap? L

>2) Have inspections or maintenance activities identified any concerns?

>3) What, if any, areas of the Orbiter do the current inspection plans not

>cover? . o :

-3

> . -

>Best wishes to you and your Board meémbers. Let us know if we can be of

>assistance.

>

>

> -
>Alan
b

>
e e ] ek Ak R e kR R
>***********T_*‘*************.**********************",‘******* ok KAk
>Alan H. th_lfl}ps - - -
>Director, Office of Safet%/ and Mission Assurance
>NASA Langley Research Center
>5A Hunsaker Loop :
>Building 1162, Room 112C
>Mail Stop 421 ;
>Hampton, VA 23681
>




Garrido-1, Humberto (Bert), 11:07 AM 2/4/2003 -0500, RE: Questions for Your Use/Pursuit

>{757)864-3361 Voice
757)864-6327 Fax -

>
> Ak ok k! ***************************‘k-***"‘"

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

" Jim

Prirntard frr Doto Dbl oo o o F% ot ¢ - ot 1



Faith Chandler, 08:11 AM 2/4/2003 0500; Re: Question/issue for Bryan

“X-Sender; fchandle@mail.hg.nasa.gov . ‘
X-Mailer: QUALCOMM Windows Eudora Version 4.3.2
- Date; Tue, 04 Feb 2003 08:11:29 -0500 . .
. To: Pete Rutledge < R 5
. From: Faith Chandler <fchandie@hq.rasa.govs
Subject; Re: Question/issue.for Bryan .
Cc: prutledg@hq.nasa.gov -

-Fam, - -

Per Pete's request;
Here are some quick thoughts.

The foam insulation could have produced damage for a number of reasons. One possibility is
that the foam was denser than originally befieved, consequently making the analysis inaccurate.

' The materials could have been denser/harder than originally believed due to somé of the

.

following: - :
a) Probqle_ms with the quality(lage of the material used (perhaps the materials used to produce
the foamn insulation were no :
. the type, chemical composition;, or quality that were required). .
b) Changes/errors in the manufacturing process. . o
c) Probiems with the quality, age, or type of adhesive materials used (if any).
d) Changes/etrors in applying the foam. . b ‘
e) Changes/errors in preparing the ET surface (Perhaps paint or other came off the ET when
'th'elfoamhﬁame off during ‘
- aunch). T .y
*- 1)-Debris (e.g., FOD or other material) infentionally or unintentionally placed under the foam.
ﬁ . Changes/errors in final preparation: of the outer foam sutface after application.
- h) lce buld up on the foam. o e
i) Another possibility is. that other debris was flying in the same air stream as the foam (perhaps
-behind it} and this (which ‘ ) ,
"’ may not have been visible to the camera because the foam blocked the view) may have

-caused significant damage.

. At 08:30 PM 2/3/2003 -0500, you wrote:
Faith, - : :

Pigase write down and send to Pam I_¥our it;lea about ET foam in_‘s_uléﬂon possibly being
harder/denser than normal, allowing it to create more damage than expected. ™

Thanks, :
Pete S '

Féith éhaﬁdfer

"NASA Head?uarters o

- Office of Safety and Mission Assurance
Code Q Rm 5x40
300 E Street, S.W -
Washington, D.C 20546

202-358-0411
202-358-2778 (fax)
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